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@ Clamp «* wafer release for .emfconouctor wafer process*, eou-pment 

G\ An apparatus for releasably clamping a sub- 
® st.Se to a Sport platform, or other support 

Seans at a face of the substrate is described. In 

S'SrSJh** a retractable damj > hdcfca 

=.hctrate near its edges on a support piattorm 

On? c? more leaf springs are rrnurrted to me 
damp and appiy fore* » %?*g~££> 
Kes Ke "leasing *e 

sSKeiom the damp. In a preferred embc- 
dlrnert of the present invention, one or more 

sUe In their retracted position, the leat 

nation and the chance of the release jew 
sKs memselves adhering to the substrate. 
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The present invention relates to »«" ic0 ^ r 
wafer processing and, in particular «o apparatus and 
Methods for reieasably damping wafers to support 
torms in semicondudor processing = ent^ 
in the semiconductor wafer and substrate proc- 
essing fields various types of processing "W™ 
commonplace which provide for abated 
handling of wafers in a vacuum environment. A_ par*- 
I clncern in the handling and 9>«*»*£«* 
wafer substrates is the need to minimtze part.de gen- 
^ion that could contaminate the wafers darning 
,he devices being formed thereon. For th* reason 
rnost semicondudor device fabrication is conducted 
Shin a "dean room" environment where extreme 
Tasures are taken to minimize the presence of par- 

^^thatthemechanicaimove^ntofm. 
chine parts is responsible for generation* unwanted 
partides and. accordingly, the movement of v^us 
automated wafer transport and .Uon »g mjd. 
nisms within wafer processing equipment » 
controlled. Many types of wafer 
ment are desfcned to process ^ 
one at a time or serially, as opposed to ^ process 
Z In such equipment, wafers are typically loaded n 
S rising system by a ca»ette and ***** 
and automatically transferred from the <»sse te to 
one or more processing stations. A number o sys- 
tems la^recently been developed with a plurahty of 
stations housed within a single vacuum 
processing processing 
environment. The stations may v 
steps such as, for example, sputtenng. chemcal va 
por deposition (CVD). plasma etching. 
These systems typically indude one or more toad- 
r Ambers JL the wafers are 
removed from the vacuum environment. In so-called 
duster tod" systems, the wafers are typically trans- 
,eS by means, such as robot arms between he 
SockchamberandtheprocessstatK»nsw,th,nthe 

vacuum environment , 
At a process station . it may be necessary to hold 
the wafer firmly against a support surface with a 
darnTlring pressing, such as for example to 
SL the Aion of the wafer 
easing equipment or to maintain good thermal contort 
to a he* transfer element. A common technique tor 
linteining the temperature of a wafer 
processing in a vacuum environment « to , n»*o. 
a condudive gas in a narrow * 
of the wafer, thereby thermally coupling the wafer to 
a temperature control element When using a back 
ITcL which is introduced at a pressure higher 
than ^ambient pressure of the processing ^ im* 

ba*sklegas does not move the waferoffthe support 

8U Tmost cluster tod systems, and many other 
types of semicondudor processing equ.pment, the 
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wafers are loaded onto and removed from the proc- 
7* ;>7l in a nonzonta. mentation. This aHows 
aravfty to be used to hdd the wafer ,n place on the 
22. of the platform while the wafer is damped 
S uTdlped Thus, undamping normally invoNes 

direction, relying on gravity to cause separat.cn of the 

wafer and the clamp. 

Unfortunately, the particular process used ma 

process chamber may cause the ^J^J* 
a wafer after completion of process.ng of the waferat 
m C)cess station, thus preventing the wafer f™ 
Wng picked up by the robot arm or other transport 
mechanism. This may occur, for example, when de- 
St.™ a metal layer over a wafer which causes the 
SS Z to the damp. Another exampfe* when 

awafer having a top layer of a material which melts 

o, £2L mastic at an elevated 

in a processing step, causing the top layer to adhere 

10 th w?eTa P wafer sticks to a damp, the processing 
system typically must be shut down to free the stuck 
Ser, a^rocedure that normaHy ^ «^ 
tervention at atmospheric pressure. Af terth » nwaw 
chamber Is vented to atmosphere to P*™* man " a ' 
wTrVemoval, it can take several hours before the 
cCTcan be placed back in service due to the 
^to pump down the chamber and allow otig* 

become adsorbed to the chamber surfaces. Thus, rt 
^easily take four to fta. hours to recover from a 

StUC Stoiarconcern to the ^sent invention are 
spuS systems where a layer of metal is formed 
ovTa waferorsubstrate ata controlled elevated tem- 
oerature As described above, when sputter coating 

to the heater table or platform to allow the introduc- 
tion of a backside gas. This gas serves as a heat 
transfer medium in the vacuum system to malntem 
he temperature of the wafer within a 6esm6^r. 

sion the wafer sticks to the damp when the sputter- 
inq syste^ tries to un-damp the wafer, thereby pre- 
£SX transfer of the wafer to the robot arm 
which will carry the wafer to the load-lock station or 
to the nexV process station. The above-desenbed 
ilSrS operate must be used^y 
causing several hours of lost P™« s ' n ? ™* 
tost time decreases the wafer throughput of the sys- 
tem typically causing revenues losses for the user 
due to the decreased throughput 

Prior art processing systems have either not ad- 
dressed this problem or have addressed it in a way 
which « not entire* sattefadory. One approachto 
rrtnimize the possibility of sticking uses damps hav- 
contad surfaces which are slightly beveled to 
«use the damp to only contad at the outs.de edge 
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of the wafer, as far away from the deposition process 
as possible. An overhang formed by the projection of 
JheCled edge may be used to blodc sputtered m* 
terial from being deposited in the area where the 
damp makes contact with the wafer. However, the 
Surface does not completely eliminate the 
string because, with time sputtered 
material makes its way under the damp s edge jnd 
back to the area of the clamp surface wh.ch contacts 
fhTwSer's edge. It has been found that such a sys- 
tem mly experience one wafer stteking per one thou- 
sand wafers' processed. This .eve, is in need * irn- 
provement. Moreover as indicated above, there are 
^stances where material has been previously 
dusted at the edge of the wafer. When such wafers 
are clamped for further processing, the poss.b.l ty of 
Sddng can be considerably higher. Accordingly. 

a need to substantially reduce the number d 
Sents in which a wafer or substrate becomes 
stuck to a clamp in such systems 

The present invention recognzes the need for a 
means of releasing a wafer from a damp ,f .t should 
stick and to preferably do so in such a manner which 
reduces the least amount of particuiate conterrun. 
atiTand enables the processing station and system 
to Continue normal operations without. osing time due 
to the sticking occurrence. The present invent* fur- 
ther recognizes that, in order to M gen*- 
ation of particles, the release 
ably not contact the wafer if the wafer is not struck as 

is normally the case. 

Z present invention is set out alternatively in 

daims 1. 6. 12 and 14. In one 

paratus for releasably clamping a substraU to ■ ^ sup- 

Upiatf«m.orothersupportmeans.Broadiysteted 

the present invention comprises a clamp means 
vlhich is translatable between an e^ded posit on 
and a retracted position, .n its extended position, the 

the support platform at one or more pomts on a face 
olthe substrate, and nearthe edges of the substrate. 
In its retracted position, the damp means disengages 
ram *e substrate and moves away from the sup** 
ptatform. The present invents further comprises a 
substrate release means mounted to the jdamp 
metns for preventing the s *ng to 

the clamp means when the clamp means 
from its extended position. The substrate release 
means which may comprise a leaf spnng or other 
Soaded devL, includes a substrate releasing 
S« translatable between an extended position 
£ a retracted posKton relative to the damp^ mean. 
The substrate releasing surface is extended as the 

Se substrate releasing surface appl*s a force 
against the substrate whenever i mej * 
ntres to the damp means, thereby forcing the sub- 
strate free from the damp means. 
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In a preferred embodiment of the present inven- 
tion the substrate release means is retracted when 
tne damp is fully extended such that K does ; not cor, 
tact the substrate during normal wafer damping. The 
retraction of the substrate release means during 
camping reduces the generate of contam-nahon 
particles since the substrate release means only con- 
LSs the wafer when it becomes stuck to the damp 
and needs to be separated therefrom. 

An example of the Invention will now be desorv 
bed with reference to the accampanying drawings in 

WhK S G . 1 shows an expanded top Isometric view of 
a damping apparatus. . 

FIG 2 shows a bottom isometnc view of a clamp- 
ing mechanism of the damping apparatus of FK3^ 

FIG 3A shows an isometric view of a first em- 
bodiment of a spring release mechanism for use with 
the apparatus of FIG. 1. 

FIG 3B shows an isometric view of a second em- 
bodiment of a spring release mechanism for use with 

the apparatus of FIG. 1. 

FIG 4 shows a cross-sectional view of the clamp- 
ing apparatus shown in FIGS. 1-3 with the damping 
mechanism In a retracted position. 

FIG. 5 shows a cross-sectional view of the c tamp- 
ing apparatus shown in FIGS. 1, 2, and I 3Aw.fr the 
clamping mechanism in a fully extended (downwards) 

P08, FIG 6 shows a cross-sectional view of the camp- 
ing apparatus shown in FIGS. 1. 2. and 3A wrth , the 
Sease mechanism engaging the surface of a stuck 
wafer substrate to free the substrate. 

FIG 7 shows a cross-sectional view of the damp 
translation mechanism of the clamping apparatus of 
FIG 1 

FIG 1 shows an expanded isometric view of a 
damping apparatus 10 according to a preferred em- 
bodiment of the present invention. Clamping appara- 
tus 10 is for holding a substrate 2. such as a semicon- 
ductor wafer, firmly against a working surface un a 
substrate processing station, such as a sputtenng 
station. Clamping apparatus 10 comprises a support 
means 20 for providing the working surface for sub- 
strate 2 and a movable damping mechanism 30 far 
securely holding substrate 2 against a platform 22 of 
support means 20 at the edges of substrate 2.Appa- 
ratus 10 further comprises a substrate release 
means, generally shown at reference .numerals 50 
and 60 in the figures, for releasing substrate 2 from 
clamping mechanism 30 should substrate 2 stick to 
the damping mechanism 30. The operation of the 
substrate release means is described in greater detail 
below 

Platform 22 of support means 20 comprises a 
generally flat surface for receiving substrate 2, and 
!e ves m a working surface for substrate 2. In the 
embodiment shown in FIG. 1. platform 22 « round, 
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having a diameter slightly less that the diameter of 
substrate 2. However, platform 22 need not have a 
smaller diameter nor have a round shape. For sput- 
tering applications, platform 22 preferably comprises 
a temperature control means for maintaining the tem- 
perature of substrate 2 at a desired temperature 
When conducting sputtering, a temperature control 
means is typically used to heat the wafer. In such cas- 
es a heater shield 24 is placed around platform 22 to 
insulate platform 22 around Its radial surface. Sup- 
port means 20 preferably includes a groove 25 in the 
top surface of shield 24 which has an inner ip 26 
around platform 22 and a castellated outer lip 27 
around groove 25. Castellated outer lip comprises a 
plurality of raised portions 60 which are used to acti- 
vate the wafer release means, as described in greater 
detail below. Activators 60 thus form a portion of the 
substrate release means. Groove 25 enables theout- 
er edge of substrate 2 to flex in a downward direction 
when engaged by clamping mechanism 30. 

Atop view of clamping mechanism 30 is shown in 
FIG 1 and a bottom isometric view thereof is shown 
in FIG' 2. Referring to both FIGS. 1 and 2, damping 
mechanism 30 comprises a frame 31 which sur- 
rounds the edges of substrate 2. As best shown in 
FIG. 1. the upper portion of frame 31 comprises a 
sloping portion 32 and a horizontal portion 33^ Addi- 
tionally, clamping mechanism 30 includes a substrate 
engaging surface 36, or holding surface, formed near 
the inner edge of frame 31 and at the bottom surface 
of clamping mechanism 30. Engaging surface 36 
holds substrate 2 against platform 22 adjacent to the 
edoes of substrate 2 when clamping mechanism 30 
is fully extended to contact substrate 2. Damping 
mechanism 30 is translatable between this fully ex- 
tended position, where surface 36 engages substrate 
2 to hold the substrate securely in place, and a re- 
tracted position located away from substrate 2 to re- 
lease the wafer for transfer out of the P"^«' n 9 
chamber. Clamping mechanism 30 is translated be- 
tween its extended and retracted positions by a trans- 
lation mechanism shown in FIG. 7 and described in 
greater detail below in connection therewith. 

When substrate 2 is generally round, such as a 
semiconductor wafer, frame 31 preferably has an an- 
nular shape with an inner diameter slightly less than 
the diameter of substrate 2 and an outer diameter 
greater than the diameter of substrate 2. Clamping 
mechanism 30 further includes a first shield flange 34 
extending downward from sloping portion 32 and ^a 
second shield flange 35 attached to first shield flange 
34 and directed horizontally outward from the intenor 
of frame 31. Ranges 34 and 35 are best shown in 
FIGS. 2 and 4. the latter of which shows a partial 
cross-sectional view through clamping mechanism 
30 

' There is a possibility that substrate 2 may adhere 
to engaging surface 36 when clamping mechanism 30 
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is moved away from substrate 2 to the retracted pos- 
ition As described above, previously when a wafer 
becomes stuck to the clamp, manual intervention and 
system shutdown are required to correct the problem, 
with the associated down time of the entire system. 
In contrast, in accordance with the present invention, 
to free an adhering substrate from dampmg mecha- 
nism 30. apparatus 10 further comprises substrate 
release means which preferably indudes one or more 
retractable wafer release mechanisms 50 and one or 
more activators 60 positioned near support platform 
22 and in cooperative relationship with the release 
mechanisms 50. The release mechanisms 50 are 
best shown in FIGS. 2 and 3A. wh ich show an eomet- 
ric view of clamp mechanism 30 and a release mech- 
anism 50, respectively. 

Referring to FIGS. 2 and 3A. release mechanism 
50 comprises a leaf spring 54 having a generally rec- 
tangular shape with two bends 55 and 56 formed 
across the width of leaf spring 54 near respective 
ends thereof. Leaf spring 54 further comprises a pro- 
jecting surface or f inger 57 at one end thereof near 
bend 56, and an anchoring surface 58 formed at the 
other end near bend 55. Anchoring surface 58 is at- 
tached to the bottom side of frame 31. preferably on 
its horizontal portion 33, with the free portion of leaf 
spring 54 directed inward towards engaging surface 
36 (see FIG. 2). To secure leaf spring 54 to frame 31 , 
one or more corresponding apertures 39 (FIG. 1) and 
59 (FIG. 3A) are formed in damp means 30 and an- 
choring surface 58, respectively, and corresponding 
fasteners 49 such as screws (FIG. 2) are secured 
through apertures 39 and 59. At the opposite end of 
leaf spring 54, f inger 57 provides an engaging surface 
52 for engaging substrate 2 whenever substrate 2 ad- 
heres to engaging surface 36 of damping mechanism 
30 Finger 57 is positioned nearthe damp's engaging 
surface 36, and leaf spring 54 biases finger 57 to ex- 
tend away from engaging surface 36. This extension 
is shown at 95 in FIG. 4. 

Apertures 37 arc formed through flange 34 to al- 
low leaf spring 54 to pass therethrough. Apertures 37 
are best shown in FIG. 2 and in FIG. 4, which shows 
a partial radial cross-sectional view through damping 
mechanism 30 and release mechanism 50. The 
above biasing of each finger 57 by its corresponding 
leaf spring 54 causes the f inger 57 to be urged down- 
ward towards the lower wall of the corresponding wall 
aperture 37. Fingers 57 may contact these lower 
walls, which serve as position stops that limit the 
downward extension of the f ingers 57. 

For each finger 57, a recess 38 is formed in en- 
gaging surface 36 which is dimensioned to receive 
finger 57. Recess 38 may also receive a portion of 
leaf spring 54. Recess 38 preferably has a depth 
greater than the thickness of finger 57 such that fin- 
ger 57 may be retracted completely within recess 38. 
As shown at 96 in FIG. 2. one of the leaf springs 54 
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has been omitted from the drawing 80 as ^clearly 
show recess 38 and aperture 37 from a bottom *ew 
DersDective of clamp mechanism 30. 
P K. release means preferably further cornpnees 
one or more activators 60 located on outer hp 2 '* 
heater shield, as shown in FIGS. 1 . and 4. MMM 
60 cooperate with leaf springs 54 to cause f .ngers 57 
I retrad into their corresponding recesses 38 when- 
ever the engaging surface 36 of the clamp means a 
Ly extended to contact substrate 2. In general, ac- 
tivators 60 are preferably positioned near support 
means 20 and in cooperative relafonsh.p wrth a re- 
spects f inger 57 such that the actrvator pushes the 
finTer 57 into its recess 38 whenever damp.ng | mech- 
anfsm is extended towards substrate 2. The achon o 
abators 60 is shown in FIG. 5. which shows a part* 
crcss-sec.tK.nal view through damping mechanism 
30 release mechanism 50. and support means 20 
i damping means 30 in its extended pos.t.on to- 

ward substrate 2. ^ 

Adivators 60 and leaf springs 54 enable f .ngers 
57 to extend out and away from their coyespondmg 
recesses 38 when damp means 30 is retracted from 
sZtSte 2. As damp means 30 h retracted It moves 
away from activators 60. which are preferably f -xedly 
minted on outer.ip 27. thereby allowing leaf spnngs 
STo return to their unflexed state. The force gener- 
ated by the spring causes fingers 57 to move .down- 
ward relative to clamp means 30 to an unloaded pos- 
Sn. as shown in FIG. 4. In the event that a substrate 
2 has adhered to the engaging surface 36 of the 
clamp means 30 upon retracting of clamp.nc jmecha- 
nm 80 away from the substrate. ^ *ngers57 * 
tend out and engage substrate 2 at surface 52 to ap- 
ply a force to free substrate 2 from the clamp's engag- 
^r^36.Theengagementofsurface52tos^ 

strata 2 just before substrate 2 is released .s shown 
n FIG . 6 F.G. 6 shows a partial cross-sectiona! view 
through damping mechanism 30. release mechanism 
50 and support means 20 with damping means 30 ^ 
traded ana substrate 2 adhered to engag.ng surface 

' )n a preferred embodiment of the present inven- 
ts, adivator 60 * posftioned such that it keeps sur- 
face 52 from engaging substrate 2 <ri»bM 
2 is stuck to the damp. In the normal operahon of the 
preyed embodiment of the present fcvent.on the 
force of gravity causes the substrate 2 to remain on 
jXSk as'damping means 30 is 
fhe substrate. Thus, in the "^J*^^ 
fer release means Isretracted as the^mps fully ex 
tended such that it never contads the ^ te J h ' 8 
feature prevents contact between the "P^ *^ the 
wafer thereby minimizing the chances of surface 52 
tearing off flakes or portions of material from sub- 
strate 2, or otherwise generating parties which 
cS contaminate the wafer. Moreover, this feature 
£eps surface 52 as dean as possible, thereby in- 
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creasing reliability. However, the wafer release 
nTns are extended. U.. unretracted as the damp- 
Tmeans is retraded. so as to apply a separat.ng 
fcJcTto a wafer that has become stuck to the clamp- 

109 Athough adivators 60 are preferably mounted on 
lip 27 of support means 20. they need not be For ex- 
ample, editors 60 may be mounted on , leaf ^spnngs 
sTin positions which contad the activators to bp 27 
Another suable contact surfa* sunder the ^desfred 
conditions, such as an extension of »"P^ rt *T 
22 A second embodiment of a spring release mech- 
anism according to the present invention where an 
adivator 60' is mounted on a leaf spring leaf 54 « 
shTn at 50' in FIG. 3B. Likewise, although a leaf 
sS has been shown, those skilled in the art w.ll ap- 
oraciate that other release mechanisms are equrva- 
ent and are. thus, considered to be within me scope 
of the present invention. For example, a co.l spnng 
mounted within a recess in the damping .means and 
having a wafer engaging surface on the free end 
thereof could also be used. Likewise, the use of a 
spring is not considered essential to the present ^n- 
ventton. For example, the fore* for separate the wa- 
fer from the clamp could be generated by a mechan- 
ical linkage, as by the motor used to cause translat.on 
of the damp means relate to the wafer platform or 

bY 9 Sonally. although retradion of the wafer re- 
lease means is preferred because it aids in minimiz- 
ing the generation of partide contam.nat.on and m- 
craasing reliability, it not generally necessary to^ 

trad the wafer release mechanism 50 .n order to free 
a sfuck substrate. In a less preferred embodiment of 
the present invention adivators 60 are omitted and 
fingers 57 engage substrate 2 whenever damping 
melanism 30 engages substrate 2. In the cctonded 
position, both damp mechanism 30 and leaf spnngs 
54 apply forces to substrate 2, each of wh ch ^coun- 
terbalanced by forces from support platform 22. 
When damp mechanism 30 is retraded, it stops ap- 
plying its force to substrate 2, whether or not sub- 
strate 2 has adhered to it. However, leaf spnngs 54 
continue to apply forces to substrate 2 until substrate 
2 is freed from damp mechanism 30 s.nce they are 
normally based away from the damp's engag.ng sur- 
face 36. In this embodiment there is a ^ater Possi- 
bility that substrate 2 could adhere to f .ngers 57 of the 
leaf springs 54 since they are in contad with the wafer 
during processing. However, it is noted that the sur- 
face area of these fingers is quite small and so the ad- 
herent force is likely to be rather weak. Moreover, as 
fingers 57 move substrate 2 away from damp mech- 
anism 30. they tend to rotate against the surface of 
substrate 2 and move outward. These motions tend 
to break any bonds that may form between substrate 
2 and surfaces 52 of f ingers 57. 

FIG. 7 is a full cross-sedional view of apparatus 
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10 , as taken aiong the line* £7 shov^n FIG. 1. The 
cross-sectional view of FIG. 7 snows ™ 
structure 70. connected to clamp mechan.sm 30 for 
Tig means to translate the damp mechan. m 
and for Providing sufficient wefcht to hold the sub- 5 

rati imposition when the damp — m is 
extended. Structure 70 compnses a fram «.« sem " y 
?1 which includes a weight 72, a cover sh* ^at- 
tached to the top surface of weight 72. an **»<»«y 

weiaht 72, and a number of spring support arms 76 at 
32 between ^ 

shaped end which fits into a recess 75 of insulated 
Z?4and around two faces of insutated member^ 74 
to attach to insulated ring 74. Recess 75 b more 

assemble 71. are used to translate 
attached damp mechanism 30 up and down (For pur 

position it is considered to be retracted and when * * 
£a down position, /.e. ( in contact wrth the substrate 
to damp it against platform 22, it is considered to be 
11 extendi.) A base support 84 h attached to sup- 
Jort £r» 20 and has an aperture 85 th^ «h* 
each rod 82 is operated, and « J*^ 30 

onsed within aperture 85 for aligning rod 82 to frame 
SetS 71. Rod 82 fe capable of moving , Jtaj 
a^rtu e 85 and guide 86. For receiving the end of rod 
82 frame assembiy 71 further indudes an a.^nmem 
member 78 attached to weight 72 and hav.ng a nca» 
79 positioned in cooperate relationship .with M 
When extended, rod 82 fits into recess 79 and pushes 
"gist ignment member 78. and in turn fracas. 
semblv 71 as is shown in FIG. 7. Frame assemble 71 , 
Z tracts damp mechanism 30 away from sup- ^ 

P ° rt R^ an 82 2 rniy be used to transiate damp mecha- 
nism 3^ and^e assembly 71 a suff icient dW.no. 
Zy from platform 22 so that a robot arm may t» 
3ta Place and remove substrate 2 on platform 22 
^substrate support means 20 may indude three or « 
S^Sly ^ributed pins 28 «* 
strate 2 above platform 22 so that • "W^SJ 
readily grasp substrate 2 from below. As noted above 
"es operates are performed with * £ 

horizontal orientation so that gravity ad * to «■ 
wafer on platform 22, or on the support pms when the 
C is not engaged. Pins 28 
rod 29. which moves within an aperture 23 of platform 

22 When rod 82 is translated downward, structure « 
70 a^d darning mechanism 30 move toward support 
means 20. The movement of damp , njd-n-m 30 
and frame assembly 71 stops when damp mecha 


nism 30 engages a substrate, ^ 
present, this movement stops when djnjpm^ 
n*m 30 engages shield 24.) In one ^W^J-^J 
82 are not physically attached to structure 70. such 
ha mey may partially orful.y ^drawfrom ^ss 
79 after the damp has engaged a 
bodiment, a suff ident clamping force .s achieved by 
controlling the combined weight tf structura 70 and 
clamp mechanism 30. The overall weight a se t at a 
predetermined desired value by adjusting the size of 

"'t Inother embodiment, after a wafer Is toaded 
onto the platform, the platform Is '^ed to a vert^ 
orientattonto conduct processing. In "jchacaserods 
82 1st be attached to structure 70 and a spnng 
melanism (not shown) may be used to provide the 
necessary damping force. . ontinn 

,„ one embodiment of the present inventon 

frame assembiy 71 

kilograms (5.5 pounds). W™™*l]*^™Z 
(3 5 pounds) of this weight is applied to the periphery 
of substrate 2 while approximately 0.9 W .<*ram (2 
pounds) is applied to activators 60 by way of leaf 

springs 54. 


Claims 

1. Apparatus for releasably damping substrates to 
a support means in a processing chamber, com- 

PriSin9 support means for supporting the sub- 

Strate; damp means translatable between an ex- 
tended position and a retracted position sad 
Samp means for securely engaging the subs rate 
at a plurality of points adjacent to the sutetrate 
edge when in its extended position, sari damp 
means moving away from the support means 
when being translated to its retracted posi ion 

a substrate release means mounted to 
said damp means for preventing the substrate 
from adhering to said damp means when sari 
clamp means is retracted from its extended pos- 
ition, said substrate release means hav.ng a sub- 
strate releasing surface transiatable between an 
extended position and a retracted pos.t.on rela- 
tive to said clamp means, said substrate releas- 
ing surface being extended as said clamp means 
is retracted such that upon retraction of sari 
clamp means from Its extended position, sari 
substrate releasing surface engages a surface of 
the substrate whenever it adheres to sari damp 
means so as to release itf rom said damp means. 

2. The apparatus of Cairn 1 wherein «^ 

releasing surface of said substrate release 
means is retracted when said damp means is 
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fully extended such that said substrate pleasing 
surfece does notcontactthe substrate when sa.d 
damp means is in its extended posrton. 

3 The apparatus of Claim 1 wherein said substrate 
release means comprises one or rrK.respr.ng re- 

,ease mechanisms for engaging respect.* .sur- 
faces of the substrate in the event the substrate 
adheres to said clamp means. 

4 The apparatus of Claim 3 wherein said substrate 
releasemeansfurthercc^prisesoneormoreac- 

ivators positioned in cooperative relat.onship to 
said spring release mechanisms to cause said 
spring release mechanisms to retract when sa d 
clamp means is fully extended such that sa.d 
spring release mechanisms do 
substrate, upon retraction of said clamp ^ means 
from the substrate said activators enabl.ng sa.d 
spnng release mechanisms to extend and en- 
gage a substrate which has adhered to sa.d 
clamp means. 

5 The apparatus of Claim 3 wherein said substrate 
release "means further comprises a oontac sur- 
face positioned opposite to one of sari spnng re- 
,ease mechanisms, and wherein sad one ofsaid 
spring release mechanisms includes an achvator 
mid thereto and posittoned in coopera .ve 
Telationship to said contact surface to cause sa d 
spring release mechanism to retract when sa.d 
damp means is fully extended such that sari 
spring release mechanism does not contact the 
s bstrate, upon retraction of said damp mean, 
from the substrate said activator and contact sur 
acTenabling said spring release mecnansm to 
extend and engage a substrate wh.ch has ad- 
hered to said damp means. 

6. A semiconductor processing apparatus compris- 

a wafer support platform. 

a retractable wafer clamping mechanism 
for holding a wafer near an edge thereof on said 
wafer support platform when in a fully extended 

^"one^r more spring rdease mechansms 
for engaging respective surfaces of the wafer .n 
the wafer adheres to sari wafer damp- 
ing mechanism, the engaged spnng retease 
mechanisms causing the release of the wafer 
from said wafer damping mechanism. 

7 The apparatus of Claim 6 further comprising one 
ormc^adivatoreposft^^ 
"onship to said spring release ^™ * 
cause said spring release ™chan*ms I to retract 
when said wafer damping mechanism s fully ex 
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tended such that said spring release mechantsms 
d0 not contact the wafer, upon ret ract.on sari 
wafer clamping mechanism from the wafer wri 
activators enabling said spring 
nisms to extend and engage a wafer which has 
adhered to said wafer damping mechanism. 

8 The apparatus of Claim 7 wherein said one or 
more aerators are posted nearsa.d support 
platform. 

A substrate processing apparatus comprising: 
a substrate support platform; and 
a retractable damping mechanism for 
holding a substrate against said 3uppc^atform 
when ?n a fully extended position, said damping 
mechanism induding a phntty of spring r«ease 
mechanisms, each biased to apply a force to a 
Surface of the substrate whenever the substrate 
adheres to said holding surface 
of said damping mechansm from sa.d fully ex 
tended position. 

10 The apparatus of Claim 9 further comprising a 
p uramy of activators positioned in c*«perat*e 
relationship to said spring release mechanisrr* to 
cause said spring release mechamsms to retract 
from engaging respective surfaces of the sub- 
strate when said retractable damp.ng mecha- 
nism is extended to hold the substrate aga.nst 
said support platform. 

11 The apparatus of Claim 9 further comprising a 

spring release mechanisms, and where.n sari 
one of said spring release «««*^ 
an activator mounted thereto and P™t»nedm 
cooperative relationship to said contact surface 
to cause said spring release mechamsm to re- 
tract from engaging a respective surface of the 
substrate when said retractable damping mech- 
anism is extended to hold the substrate aga.nst 
said support platform. 

12 A damp mechanism comprising: 

a holding surface forengaging a substrate 
near an edge thereof against a support platform: 

a spring release mechanism biased to en- 
oage a surface of the substrate whenever the 
substrate adheres to said holding surface upon 
retraction of said holding surface away from the 
substrate. 

13 The damp mechanism of Claim 12 further com- 
prising an activator positioned in cooperative re- 
lationship to said spring release mechamsm to 
cause said spring release mechanism to retract 
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from engaging a surface of the 

said holding surface is holding said substrate 

against the support platform. 

14 Amethod of clamping a substrate to a platform in 
' a processing chamber, comprising the steps of. 
positioning a substrate on a platform, 
translating a damping mechanism to en- 
gage the substrate so that the substrate a se- 
curely held against said platform. 

processing the substrate while it is being 

held against the platform, 

translating the damping mechanism away 

from the platform, 

using a wafer engaging surface to apply a 
separation force to said substrate if the substrate 
sticks to the clamping mechanism. 

15 The method of Claim 14 wherein said step of us- 
' ing a wafer engaging surface to apply a separa- 
tion force to said substrate is performed only 
when the substrate is stuck to the damping 

mechanism. 

16 The method of Claim 15 wherein said separation 
force is generated by a spring means. 

17. The method of Claim 15 wherein said wafer en- 
gaging surface is translated by an activat.on 
means. 
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(57) An apparatus for releasably clamping a sub- 
strate to a support platform, or other support means, at 
aface of the substrate is described. In one embodiment, 
a retractable clamp (30) holds a substrate (2) near its 
edges on a support platform (22) when the clamp is in 
its fully extended position. Oneor more leaf springs are 
mounted to the clamp and apply force to the substrate 
at respective points in the event the substrate adheres 
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tive relationship to the leaf springs to cause the leaf 
springs to retract into recesses in the clamp when the 
clamp is extended against the substrate. In their retract- 
ed position, the leaf springs do not contact the substrate 
so as to minimize the generation of particle contamina- 
tion and the chance of the release leaf springs them- 
selves adhering to the substrate. 
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